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Churchilland Sherman Specials 


by Peter Chamberlain & Chris Ellis 


WHILE conceptions of the tactical uses and value of 
fighting tanks themselves changed radically in the 
six years of the Second World War, this same epoch 
saw the development of an entirely new breed of 
tracked fighting vehicles which was evolved to meet 
the conditions imposed by a war in which the tank 
was almost always the dominant battlefield weapon. 
War provides the greatest impetus to change and new 
ideas, and nowhere can this be more vividly demon- 
strated than in the vast range of so-called ‘‘funnies”’ 
which appeared during the years 1940-45. Just as 
Britain pioneered the tactical and technical develop- 
ment of tanks in the First World War, so it pioneered 
the “special purpose” tank in the Second World War. 
In 1915-16 there had been the need to find the answer 
to the stalemate of trench warfare—culminating in the 
tank itself; and in 1940-42 there was the need (ini- 
tially) to find the sort of specialist tank needed to 
assist invading forces in forming any bridgehead for 
the proposed invasion of Europe. This—as was 
amply demonstrated by the sad failure of the Dieppe 
raid—provided the impetus to British endeavour. The 
Germans, faced from 1942 with a defensive war in 
“Fortress Europe”, had little or no need to develop 
tanks for specialized rôles, and the Americans were 
late starters whose somewhat sophisticated special 
purpose designs saw relatively limited production or 
service before hostilities ceased. Significantly, the two 
special purpose versions of the Sherman used in 
greatest numbers by the U.S. Army were both 
British—the flail tank and the D.D. So here we con- 
centrate on the wholly British developments in the 
field of special purpose tank designs, restricting 
coverage in the main to the vehicles developed for the 


assault rdle. Most of these were operated by 79th 
Armoured Division. They fall into six main categories: 
The AVRE, Flame-Throwing Tanks, The Sherman 
D.D. Tank, Mine Clearing Devices, Bridging Exped- 
ients and Miscellaneous Types. 

Churchills and Shermans were also converted to the 
rdle of Armoured Recovery Vehicles. 


The Avre 


Though the Dieppe raid of August 1942 had been 
unsuccessful, it led directly to the development of 
many specialized types of devices and equipment 
which were to be required in the invasion of Europe. 

One particular item of equipment shown to be 
lacking was some form of protected vehicle for the 
engineers engaged on clearing obstacles; the Canadian 
engineers had sustained heavy casualties while 
trying to breach the sea wall and clear other obstacles 
on the Dieppe beaches. During the period when 
the lessons of Dieppe were being evaluated, Lieut. 
J. J. Donovan of the Royal Canadian Engineers, 
attached to the Special Devices Section, proposed a 
scheme for converting a tank into an armoured carrier 
for the use of engineers. It was felt that engineer 
personnel operating in conjunction with armoured 
formations and as assault engineers should be pro- 
vided with an AFV to protect and carry their stores. 
The vehicle was to be provided with a weapon able to 
fire a heavy demolition charge to breach or destroy 
concrete obstacles. 

Comparative trials carried out with the Sherman 


Fully fitted Churchill AVRE (Mark IV with cast turret) showing the special standard attachment brackets for C.1.R.D. (Canadian 
Indestructible Roller Device) and other devices. Not all AVREs were so fitted. (Photo: Imperial War Museum) 


Top left: Ardeer Aggie, a converted Churchill IH designed to try 
and improve on the power of the Petard mortar. 
(Photo: Imperial War Museum) 


Middle left: The fascine carried on the AVRE presented 
navigation problems, solved by the commander riding in an 
exposed position atop the fascine. This was later remedied by the 
issue Of a folding periscope which looked like a broomstick 
pushed out through the cupola. In practice, however, the periscope 
was rarely used. The fascine was released by a slip rope led 
through the cupola. The wooden cradle was usually dropped with 
the fascine. (Photo: Imperial War Museum) 


Bottom left: Churchill AVRE with AVRE sledge and fascines— 
N.W. Europe, October 1944. (Photo: Imperial War Museum) 


Below: AVRE with S.B.G. (small box girder) bridge in travelling 
position. (Photo: Imperial War Museum) 


and Ram tanks, experimentally fitted for the engineer 
rôle, showed the value of the Ram side doors for 
easy access and exit from this vehicle under fire. 
However, the Ram lacked the stowage space required 
for the necessary engineer stores, and the Sherman was 
much in demand as a gun tank, so the Churchill was 
considered as the most suitable vehicle for conversion. 
Its side (or pannier) escape doors were also at a more 
convenient height for access and the vehicle offered 
superior armour protection over the Ram and Sher- 
man. In October 1942 it was decided that the Ist 
Canadian Mechanical Engineering Company, under 
the direction of the Special Devices Section, would 
begin work on a prototype vehicle incorporating all 
of Lieut. Donovan’s proposals. By December 1942 
the M.E. Coy. had completed the first prototype, 
converted from a Churchill II, in which all ammuni- 
tion bins were removed as well as the co-driver’s seat, 
the turret basket and main armament. New stowage 
compartments were arranged to accommodate 36 cu. 
ft. of engineers stores, demolition gear, and tools, etc. 
A mock-up of a spigot mortar was mounted in the 
turret front. Work on the actual mortar which was to 
arm this vehicle was commenced in September 1942. 
A preliminary experimental model was mounted and 
tested in a Covenanter tank. As this proved successful, 
arrangements were made in November 1942 with the 
firm of Messrs. Blacker Development Ltd. to design 
and make three prototypes of a spigot mortar. To be 
known as the “Petard”, it was to be capable of 
fitment in the 2-pdr. mounting of the Churchill 
tank. The Petard’s projectile was given the name of 
“Flying Dustbin”. The actual manufacture of the 
production Petards was later sub-contracted to 
Messrs. J. Williamson & Sons, Lancaster. 

As a result of the inspection of the first vehicle, it 
was decided that the Ist Canadian M.E. Coy. would 
make a second prototype engineers’ vehicle, this 
time converting a 6-pdr. Churchill. This version, 
slightly modified and without armament, was ready 
by February 1943. Trials were carried out later that 
month and successfully demonstrated the transporta- 
tion of six sappers and their explosive charges to the 
site of demolition. Trials also proved the vehicle’s 
ability to give cover to the sappers as they disem- 
barked to lay explosive charges under simulated fire. 


At the same trials the first engineer vehicle fired a 
prototype Petard and successfully demolished rein- 
forced concrete obstacles. 

As a result of the demonstrations by these two 
vehicles it was decided in March 1943 that nine 
further Petard prototypes and 100 Flying Dustbins 
would be made for trials. It was also decided that 
drawings and instructions should be prepared to 
enable the 6-pdr. versions of the Churchill tanks to be 
modified to engineer vehicles, now known as A.V.R.E. 
(Armoured Vehicles Royal Engineers), either by 
R.E.M.E. workshops or by the manufacturers in the 
course of production. The first experimental con- 
version to these instructions was made by the 79th 
Armoured Division with certain modifications of 
their own, one of which was the retention of the 
turret basket. These amendments were later accepted 
in the finalized design. In December 1943 the proto- 
type production vehicle was made ready by the firm 
of Messrs. Cockbridge & Co. Ltd. of Ipswich who 
had been appointed to prepare the necessary produc- 
tion drawings and to manufacture 475 AVRE con- 
version kits. The first 108 AVREs were to be 
converted by R.E.M.E. workshops. 

The Cockbridge model, with a few minor modifica- 
tions, was accepted for production and the vehicle 
was passed to M.G. Cars Ltd. of Abingdon who had 
been appointed design parents and were to handle the 
production order for AVRE conversions. A total of 
nearly 600 AVRE conversions were produced by 
M.G. Cars and in addition 108 vehicles were con- 
verted by the R.E.M.E. with 734 conversion kits 
being manufactured by Messrs. Cockbridge. 


SPECIFICATION 
AVRE (Churchill Mk. III or IV converted) 
Crew: 6 (commander, demolition NCO, mortar gunner, wireless 
operator, co-driver/loader). 
Weight: 38 tons (stowed). 
Armament: 1 x Mortar, Recoiling, Spigot, 290 mm., Mk. | or Il. 
Length of weapon: 7 ft. 2 in. overall. 
Loading trough: 3 ft. 9 in. 
Weight of projectile: 40 Ib. 
Rate of fire: 2-3 rounds per minute. 
Effective range (with 40 Ib. projectile): 80 yds. 
NB: 6-pdr. gun sight used with this weapon. 
1 x Besa MG in hull. 
All other details as for Churchill III or IV, but with revised internal 
stowage arrangements. 


Churchill with T.L.C. Carpet Laying Device. The wire which actuated the carpet release is clearly seen. This equipment fitted on the 


standard AVRE attachment points. 


(Photo: Imperial War Museum) 
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Churchill with Twin Bobbins laid a double track of hessian and chespalings from a horizontal spindle. It also fitted the standard AVRE 
attachment points. (Photo: Imperial War Muscum) 


Churchill with Snake being towed from a LCT to clear beaches Sherman with Snake. It was disconnected by the co-driver 
of mines in a pre-Overlord exercise. ; through the belly escape hatch. (Photo: Imperial War Museum) 
(Photo: Imperial War Museum) 


Sherman with 18-inch C.1.R.D. and Flying Bangalore Torpedoes (mounted above C.1.R.D. arms). (Photo: Imperial War Museum) 


Early in 1944 it was decided to form and equip 
three R.E. regiments as armoured assault regi- 
ments for participation in Operation Overlord, the 
Normandy landings. These regiments, each with an 
establishment of approximately 60 AVREs, formed 
the Ist Assault Brigade, R.E., of the 79th Armoured 
Division which had been formed to train and adminis- 
ter all special purpose armour taking part in the 
invasion. At the same time, it was decided that these 
tanks should be capable of being fitted with various 
devices such as fascines, bridges, mine ploughs, etc. 


THE AVRE DESCRIBED 


As put into production in early 1944, the AVRE con- 
sisted of a basic Churchill Mk. III or IV with the 
6-pdr. gun, cradle, elevation gear, and recoil system 
removed. Also removed were the ammunition 
stowage bins and co-driver’s seat. The flaps of the 
co-driver’s seat were welded up and an aperture 
13 in. by 124 in. was cut immediately above the co- 
driver’s position and fitted with a sliding flap. To 
load the Petard spigot mortar which was installed 
in the turret front, the turret was traversed to bring 
the weapon above this aperture, whereupon the loader 
pushed the flap forward and passed a projectile up 
into the loading trough of the mortar. Compartments 
for holding 26 projectiles were formed in the side 
panniers, fore and aft of the nearside escape door, and 
aft of the offside door, each of about 9 cu. ft. capacity. 
Other equipment carried included an electric cable 
which could be connected to the tank battery for 
firing the hand-placed explosive charges. 

The Petard was bolted directly to the 6-pdr. mantlet 
and fitted with a screw elevation gear suspended from 
gimbals on a bracket welded to the turret roof. The 
lower splash plate was modified to accommodate the 
Petard, while the upper splash plate was completely 
redesigned. Brackets were fitted on the sides of the 
hull and front for the fitment of various devices such 
as anti-mine rollers and ploughs, mechanical charge 
placers, carpet bobbins, etc. For towing fascines, 
explosive and other engineer stores a simple drop- 
side sledge known as the AVRE sledge with steel 
runners was produced. 


CHURCHILL ARDEER AGGIE 


To meet the demand for a more powerful demolition 
weapon than the Petard, the Ardeer Aggie was pro- 
posed. Originally called the Ardeer Projector, it was 
a recoilless gun in which the recoil momentum was 
neutralized by the firing of a dummy projectile to the 
rear simultaneous with the discharge of the main 
round through the barrel. Development was started 
in September 1943, the first prototype being mounted 
on a 6-pdr. field carriage. The second Ardeer proto- 
type was mounted on a Churchill IH in 1944. It 
weighed 9 cwt. and had a length of 10 ft. The pro- 
jectile weighed 54 Ib. and the sand-filled dummy 
counter-projectile weighed 48 lb. Range was 450 yd. 
and the rate of fire about three rounds in two min- 
utes. Development of this interesting weapon was 
stopped as it was found to be unpractical under action 
conditions. 
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Churchill Carpet-Layer Type D, shown with wading trunking 
fitted, coming to the end of its “lay”. ; 
(Photo: Imperial War Museum) 


WOODPECKER 


This was another experimental version of the AVRE 
evolved during 1944 for the demolition of concrete 
fortifications and consisted of Flying Dustbins with 
rocket attachments mounted four each side of the 
vehicle. They could be fired in salvo or as single shots. 
This equipment was not developed to production 
stage. 


AVRE SPECIAL DEVICES 


Churchill AVREs equipped the Sth, 6th and the 
42nd Assault Regts., R.E., these regiments forming 
the Ist Assault Brigade, R.E. As finalized, the AVRE 
design allowed for the fitting of various special 
devices and equipments for tackling the obstacles 
and defences likely to be encountered by the armoured 
units of 21 Army Group. 

The following is a summary of the specialized 
equipment that was used and includes reference to the 
experimental devices that were developed but not 
used in action: 


MARK II, S.B.G., AVRE 
(ASSAULT BRIDGE) 


This device was evolved by the Canadian Army in 
April 1943, as a method for wall or ditch crossing in 
assault. It consisted of a small box girder bridge 
fitted to the front of the AVRE and adapted for 
quick release. The bridge weighed four tons, was 
34 ft. long, was able to take a load of 40 tons, and 
was controlled by a winch mounted on the rear of 
the vehicle. The bridge could surmount a 15-ft. wall 
or span a 30-ft. gap. Fascines (brushwood bundles) 
were often used in conjunction with the S.B.G. bridge. 
To enable the AFV to climb over high obstacles the 
AVRE released its bridge at an angle against the 
obstacle and then withdrew; a second AVRE carrying 
fascines climbed to the top of the bridge and dropped 
its fascines over the wall. This broke the fall of the 
AVRE as it followed the fascines over the wall. 


FASCINES 


This method for crossing ditches by AFVs had first 
been introduced during World War I, being used by 
British tanks at Cambrai in November 1917 to enable 


Churchill II with Light Carrot. (Photo: Imperial War Museum) 


them to cross the wide German trenches. The modern 
counterparts consisted of brushwood bundles of two 
types, 6 ft. and 8 ft. in diameter and 11 ft. long. 
They were carried on the front of the tank supported 
by a wooden or steel cradle and could be jettisoned 
by a quick release mechanism which operated by a line 
led inside the tank through the cupola. In most cases 
a crew member had to expose himself to give direc- 
tions to the driver whose view was obscured by the 
fascine. So experiments were carried out with peri- 
scopes similar to those used with the D.D. tanks. 
These were 6 ft. and 8 ft. in length and were fitted 
to the commander’s cupola to enable him to see over 
the fascines. These were later discarded with the 
appearance of new types of fascines which gave a 
better view ahead. 


MAT LAYING DEVICES 
These were designed for laying rapidly and, if neces- 
sary, under fire, a carpet in a lane over poor or bogged 
ground and over barbed wire obstacles for the rapid 
advancement of troops, trucks and AFYs. 


T.L.C. Laying Device and Carpet (Type A) 
Mark I 

This device was first tried out in March 1939 on a 
Cruiser Tank Mk. I, further trials being carried out 
ona Matilda II tank and a Universal Carrier. Devel- 
opment for fitment to the Churchill began in April 
1942, the pilot model being tested in July. A similar 
device was also used during the Dieppe raid and 
consisted of a small carpet bobbin fitted between the 


Churchill with Elevatable Goat. (Photo: Imperial War Museum) 
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Churchill with Jones Onion device. 
(Photo: Imperial War Museum) 


front horns of a Churchill II]. The Type A model 
consisted of a reinforced hessian carpet wound on to 
a horizontal reel and carried above ground across the 
front of the Churchill by fixed arms attached to the 
vehicle. Its primary object was to enable wheeled 
vehicles and infantry to cross barbed wire obstacles. 
On meeting such an obstacle the weighted free end of 
the carpet was dropped on to the ground whilst the 
tank ran on to the free end, and then the carpet 
automatically unwound itself, so that the vehicle ran 
over it across the obstacle. On completion of the 
crossing the spindle device could be jettisoned. Pro- 
duction of this model was completed by the end of 
1944, 


Carpet-Layer (Type B) Twin Bobbins 

This device featured two small bobbins of hessian 
and chespaling on a horizontal spindle carried across 
the front of the vehicle by fixed side arms attached 
to the tank. When in motion the spindle unwound a 
separate carpet under each track. 


Carpet-Layer (Type C) Markl, and (Type D) 
Mark IlI 

Prior to the invasion of Normandy, aerial recon- 
naissance had shown that some beaches had strips of 
blue clay in which vehicles would bog. A similar 
beach was found at Brancaster in Norfolk and a 
special trials wing of 79th Armoured Division was 
established. As a result of these trials various im- 
proved carpet equipments were developed. 

Two of the types developed by the 79th Armoured 
Division at Brancaster were the Types C and D and 
these were used during the landings on the Normandy 
beaches. Fitted with side arms, and with variations in 
the carrying structure, Mark III mounted a larger 
bobbin with a longer length of carpet, though both 
marks of carpets were 9 ft. 11 in. in width. Operating 
speed was 2 m.p.h. and the bobbin could be jettisoned 
by a small charge. With these versions the bobbins 
were carried above the turret. The side arms of 
Type C were movable. 


T.L.C. Laying Device and Carpet (Fascine 
Type) 

Developed in 1940, this device was designed for 
rapidly laying a carpet over poor ground breached 
through a minefield. It was intended to be used for 
wheeled traffic only, but in emergency could be used 
by tracked vehicles. The carpet consisted of coir- 


chespale with 2-in. tubular reinforcement 11 ft. wide 
and 100 ft. long. The carpet was tightly reeled in the 
shape of a fascine and mounted on a modified steel 
fascine cradle in a manner similar to anormal fascine. 
The carpet reel was held on the cradle by a set of 
travelling cables and a reel spindle securing cable. 
The reel when released rotated on an axle through 
which the spindle securing cable was threaded. The 
carpet skidded out from underneath and dropped 
under the tracks of the AVRE. Laying speed was 
5 m.p.h. 


Log Carpet Device 

The carpet of this equipment consisted of 100 logs 
each 14 ft. long with an average diameter of 6 to 8 in. 
joined together by 2-in. wire rope. It was mounted on 
a steel frame on top of the AVRE. This frame con- 
sisted of Decauville track fitted in sockets on either 
side of the AVRE, and could be removed when not 
required. To release the log carpet a series of small 
charges were fired to cut the cables holding the mat on 
the frame. Laying speed was 2 m.p.h. 


ANTI-MINE EXPLOSIVE DEVICES 
To enable assault troops and armour to pass through 
cleared lanes in mine fields without waiting for the 
normal detecting and probing methods by R.E. 
sappers, various methods were developed whereby 
mines could be destroyed by explosive, or by the blast 
from the explosive creating sympathetic detonation. 
Some of these explosive mine devices were used with 
both Sherman and Churchill tanks, though the 
methods of attachment were generally different. 


Churchill AVRE or Sherman with Conger 
2 inch Mark I 

Evolved in January 1944 for mine clearance in 
assault, this device consisted of an engineless Uni- 
versal carrier containing a 5-in. Rocket No. 3 Mk. I 
and projector, air bottles and a tank of liquid explo- 
sive. Fitted to the rear of the carrier was a wooden box 
containing 330 yards of 2-in. woven hose. The explosive 
carrier was towed to the edge of the mine field and 


Churchill AVRE with Goat Mark III. Note covered Petard mortar. 


released. The empty hose was attached to the rocket 
and fired over the mine field so that it lay extended 
across the field, one end of the hose still being con- 
nected to the carrier. The hose was then pumped full 
of explosive by compressed air. When sufficient 
explosive had been pumped into the hose the carrier 
was removed and the hose was detonated by a delay 
pull igniter, the blast creating a path through the 
mines. This equipment saw limited operational 
service. 


Sherman C.1.R.D. with Tapeworm 
Developed in March 1944 for mine clearance in 
assault, this was a trailer containing 500 yards of 
23-in. canvas hose that had been filled with explosive. 
The trailer was towed by a Sherman C.I.R.D. (Cana- 
dian Indestructible Roller Device) to the edge of a 
mine field and then released. The Tapeworm was then 
pulled from the trailer by the Sherman as it advanced 
across the mine field. When the explosive hose was 
fully extended the hose was released and detonated, 
thereby blasting a path through the mines. The 50 ft. 
of hose nearest the tank was filled with sand to ensure 
the safety of the tank. 


Sherman C.1.R.D. with Flying Bangalore 
Torpedoes 

This device was developed in 1943 for wire clearance, 
and consisted of a Bangalore rocket projector 
mounted on both side arms of the roller assembly. 
Each projector held two Bangalore torpedoes fitted 
with small grapnels to catch the wire. 


Churchill and Sherman with 3-inch Snake 
Developed in August 1942 and used operationally, 
this simple device consisted of 20-ft. lengths of 3-in. 
water piping filled with explosive. The pipes were 
fitted together and pulled to the end of the mine field 
by the tank which then changed its position to the 
end of the Snake and pushed the piping into the 
mine field. It was then released and detonated, the 


(Photo: Imperial War Museum) 


blast creating a path approximately 21 ft. wide. 
Maximum pushing length was 400 ft. and for towing 
1,200 ft. (Sherman 700 ft.). 


MECHANICAL CHARGE PLACERS 

To enable obstacles to be breached or demolished, 
and at the same time give maximum protection to the 
demolition personnel, a series of Mechanical Charge 
Placers were evolved and experimented with. These 
methods suspended explosive charges on frames 
mounted in front of the tank for placing in front of or 
across the obstacles to be demolished. Because of its 
heavy armour, stable chassis, and adoption as the 
standard AVRE, the Churchill was the carrier vehicle 
used for almost all the British developed explosive 
charge devices. 


The Light Carrot 

Developed in July 1942, this was the code name given 
to an elongated rectangular explosive charge carried 
on an extension bracket fitted to the nose of the 
tank, so that it could be positioned against the object 
to be breached and fired without exposure of the 
tank crew. The weight of the charge varied from 
12 lb. to a maximum of 25 Ib. The project was 
abandoned in November 1943. 


Onion (Jones Onion) 

Developed in August 1942, this device consisted of 
a framework attached to the front of a tank so that 
various charges could be carried by it. The framework 
measured 9 ft. wide by 4 ft. 6 in. high. It was carried 
vertically by two side arms attached one each side of 
the vehicle. These could be jettisoned after the 
demolition had been completed. When the tank with 
the explosive device arrived at the obstacle to be 
attacked a mechanical release cable was pulled 
allowing the frame of charges to fall. A pair of 


Above: Churchill Crocodile, pilot model on Mark VII. 
(Photo: Imperial War Museum) 


cranked legs pivoted to the frame met the ground 
first, so that the frame fell forward and was retained 
against the obstacle. The tank was then reversed 
away and the charges fired electrically by a trailing 
cable. A smaller similar device was known as the 
Single Onion. 


Goat Mark Ill 

A further development of the Carrot and Onion 
devices, this consisted of 1,800 Ib. of explosive 
charges carried on a platform 10 ft. 6 in. wide by 
6 ft. 6 in. long retained in a horizontal position above 
the nose of the AVRE by side arms, and so designed 
that contact with the wall or obstacle automatically 
released the explosive frame in a vertical position. 
The tank then pushed the frame up against the ob- 
stacle and backed off. When the tank was clear of the 
obstacle, the charges were fired either electrically or 
by pull igniter. 


Elevatable Goat 

This device was for use against high walls or obstacles, 
and consisted of a long braced frame carried on the 
nose of an AVRE in a similar manner to the Assault 
S.B.G. Fitted under the two main spars were a series 
of linked charges. On approaching the obstacle the 
complete assembly was placed against the wall and 
jettisoned from the vehicle. The linked charges were 
next released and these fell away from the spars to 
straddle the wall, the tank retiring to blow the charges. 


Churchill with Bangalore Torpedoes 

This was a simple device with two lengths of Snake 
piping fitted to an Onion frame assembly. The 
method of release was similar to the Onion device. 
It was developed for use against light obstacles and 
barbed wire. 


Bottom left: Churchill Oke from front. Note flame-projector 
pipe. Vehicle is a Churchill II. (Photo: Imperial War Museum) 


Below: Crocodile flame projector in the Churchill VIL bow 
machine-gun position. (Ph 


oto: Imperial War Museum) 


Churchill Crocodile in action on First Canadian Army front in Germany. 


(Photo: Imperial War Museum) 


Flame-throwing Tanks 


The first General Staff specification for a flame- 
throwing tank, put forward in December 1938, was 
for a flame projector mounted in the turret of an 
Infantry Tank, replacing the main armament. The 
fuel was to be carried either in self-sealing tanks 
fitted outside of the vehicle, or in a two-wheeled 
towed trailer, that could be jettisoned from inside the 
tank. As a result of this General Staff requirement 
early research on flame-throwers was carried out at 
Woolwich under the Chief Superintendent of the 
Research Department during 1939 and early 1940. 

In July 1940 under a directive from the Prime 
Minister, the Petroleum Warfare Department (P.W.D.) 
was established, its task being to develop the use of 
oil as a weapon. This resulted in the development of 
various flame devices that included the Flame Fou- 
gasses, Static Flame Barrages and other static 
equipments. 

Parallel development was also at the same time 
being carried out by the Woolwich group (now under 
M.O.S.) who due to the blitz had moved to Langhurst 
in Sussex. Although both departments worked in 
co-operation, the P.W.D. concentrated mainly on 
pressure and pump-operated types of equipment, 
while the Langhurst group worked largely on cordite 
operated apparatus. In June 1942 the two groups were 
merged. 

The first development by the P.W.D. was the 
Cockatrice. This was a pressure operated flame- 
thrower mounted on an armoured Bedford chassis. It 
was followed by a heavy pump unit mounted on an 
A.E.C. chassis. Research and experimental work on 
these types of equipment led to the development of 
a flame-thrower mounted on the Valentine tank 
which consisted of a trailer type of unit utilizing the 
flame gun of the heavy pump unit and compressed 
hydrogen bottles as in use with balloon barrages. In 
March 1942 this equipment was tried out side by side 
with the cordite operated device developed by the 
M.O.S. at Langhurst and which had also been 
mounted on a Valentine tank. As a result of this 
joint demonstration the pressure type equipment of 


the P.W.D. was preferred; this led to a General Staff 
decision that a flame-thrower of this type should be 
developed for the Churchill tank. General Staff 
specifications for a flame-thrower tank were now 
amended from those laid down in 1938, namely that 
the main armament of the tank would be retained 
and the bow machine-gun replaced by the flame- 
projector. 

A minimum effective range of 80 yards was requested 
with a duration of fire of not less than 60 seconds, the 
fuel to be carried in a jettisonable trailer. The 1938 
specification had called for a range of 200 to 300 
yards with an endurance of 30 minutes intermit- 
tently. The Churchill Mark IV was selected for the 
new flame-throwing equipment as it was reasoned 
that a specialized flame-throwing tank would be 
required for use mainly against enemy strongpoints 
and villages or against beach defences in conjunction 
with other arms. Twelve pilot models were ordered in 
July 1942. 

In August 1942 came a change in the War Office 
flame-thrower policy. They had come to the con- 
clusion that there was no requirement for a tank 
flame-thrower, the view being that these would be 
vulnerable to attack in close range work, and that the 
flame-throwing rôle could be undertaken by the man- 
pack and carrier-borne flame-throwers. 

Even though there was no official demand for the 
tank flame-thrower, the P.W.D. continued the work 
of research and development of their trailer type 
equipment, which eventually became the Crocodile, 
arranging trials with military units for field tests. 
They also demonstrated the new type of thickened 
flame fuel that gave an increased range and better 
target effect. During April 1943 official opinion 
changed when it was realized that there was a definite 
rôle for this type of weapon. This really resulted 
from the better results achieved with the new type 
of flame fuel, the performance of the equipment on 
the unofficial trials, and the possibility of the adapta- 
tion of this equipment to the new methods of un- 
orthodox armoured assault weapons that were being 


Churchill Oke flame-thrower as used at Dieppe. Observe fuel tank 
at rear and flame pipe along the side. , 
(Photo: Imperial War Museum) 
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An unusual fitting to the Churchill Crocodile was the Cullin 
Hedgerow device (or ‘prongs') more usually found on Shermans 
or cruiser tanks in the 1944 period. These Crocodiles are taking 
part in the American attack on Brest in September 1944. 

(Photo: Imperial War Museum) 
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Sherman Ginandit was an experimental mat-laying version of the 
D.D. for crossing swampy ground. , 
(Photo: Imperial War Museum) 


Sherman Crocodile—one of four converted in Britain and used by 
the U.S. Army. Note armoured fuel pipe on side. 
(Photo: Imperial War Museum) 


evolved and developed for the 79th Armoured 
Division, which had been formed under Major- 
General Hobart for the attack on German occupied 
Europe. 

As the P.W.D. model fulfilled the requirements of 
the War Office the Crocodile was now officially 
adopted, tests by the Ministry of Supply showing 
that with minor modifications the model was suitable 
for production. The only major change was the 
installation of the flame projector that was already 
in use with the Wasp Mk. II Flame-throwing Carrier 
to replace the original flame gun. In August 1943 an 
order was placed for 250 Crocodiles in spite of the 
fact that the normal troop trials had not taken place 
with the prototype vehicles. This was due to the 
urgent need to make this new equipment available for 
Overlord, scheduled for the following spring. By 
October the production of six prototypes was going 
ahead. It was then decided to modify the design to 
enable it to be fitted to the now improved Churchill 
Mk. VII which was just in production. The flame- 
throwing equipment was now to be capable of fitting 
by unit personnel in the field to any Mk. IV or VII 
Churchill. These vehicles were to be permanently 
fitted during production with the necessary parts for 
the attachment of the Crocodile parts which would 
come as sets for fitment in the field when required. 
The Churchill Mk. IV was subsequently dropped 
from the scheme due to the difficulties of providing 
a universal Crocodile for both marks, and only the 
Mk. VII saw service in the rôle. Due to delays in the 
production of the Mk. VII prototypes, the first two 
did not reach the troops until January 1944 when 
trials revealed defects in the trailer link. This was 
rectified and production models began to reach the 
troops by April 1944, only just in time for training 
for the Overlord (D-Day) landings. The production 
order for Crocodile equipment was now for 750, to 
which later a further 250 sets were added for India 
and South-East Asia. By the time the war had finished 
a total of 800 sets had been built. The 141st Regiment 
R.A.C. was the first Crocodile-equipped unit. 


CHURCHILL OKE 

The first flame-thrower equipment fitted to the 
Churchill tank, however, was an unofficial one and 
had no direct part in the development of Crocodile 
equipment. Late in 1941 the P.W.D. had developed a 
flame-throwing equipment for use with the Universal 
Carrier. Called Ronson, this was a pressure operated 
projector with the flame fuel tanks carried outside at 
the rear of the vehicle. It was proposed by Major 
J. M. Oke that this equipment be adapted to fit a 
Churchill tank. This was achieved by attaching the 
flame projector in a fixed elevation to the inside of 
the front track guard, just in front of the hull machine- 
gun so that it had to be aimed by manoeuvring the 
tank. A large jettisonable and externally mounted 
flame fuel tank was carried at the rear of the vehicle. 
Normal armament was retained. The flame projector 
had a range of 40 to 50 yards. 

Three of these units were made by P.W.D. and 
adapted to the Churchill Mk. II during the summer of 
1942, by-passing the official channels that included 
the Director of AFVs, to have them ready to take 
part in the Combined Operations Dieppe raid in 


Above: Sherman Badger flame-thrower. Projector is arrowed. 


Ram Badger was similar. (Photo: Imperial War Museum) 


Right: Sherman Adder flame-thrower, showing armoured flame 

fuel tank at rear, armoured cover over supply pipe, and projector 

on co-driver’s hatch. This vehicle has experimental skirt armour. 
(Photo: Imperial War Museum) 


August 1942. Used by the Canadian Calgary Regt., 
they were either sunk or knocked out before they 
could be tested in action. One, however, was later 
retrieved and tested by the German Army. The firm 
of Lagonda, who built the Ronson equipment, 
carried out the modification and fitting to the tanks. 


THE CROCODILE DESCRIBED 


The Crocodile equipment consisted of an armoured 
two-wheeled trailer weighing 6} tons and containing 
400 gallons of flame fuel, plus controls, and five 
pressure bottles containing nitrogen. Connection 
from trailer to the flame projector in the tank hull 
was through the Link, a device through which the 
pressurized fuel could pass. A range of 120 yards was 
obtainable in favourable conditions, but the generally 
accepted range was 80 yards. The projector could fire 
80 one-second bursts or continuous fire. If the 
trailer was hit or damaged it could be jettisoned by a 
quick release device and the tank which retained its 
main armament (75-mm. gun and Besa MG in 
turret) could revert to its normal rôle of gun tank. 
The flame projector took the place of the hull machine- 
gun and was operated by the hull gunner. The 
trailer could also be jettisoned when the flame fuel 
was exhausted and a detachable towbar was fitted to 
each trailer so that unit transport could collect empty 
or discarded trailers from the battle zone and take 
them in for replenishment or repair. The Churchill 
Crocodile weighed 41:2 tons. 

Experiments were carried out with tracked and 
mono-trailers (one-wheelers) with increased armour 
protection but these projects were dropped; operational 
use proved that the lightly armoured trailer was 
adequate. 


SHERMAN CROCODILE 


Favourably impressed with the Churchill Crocodile, 
HQ European Theatre of Operations (E.T.O.U.S.A.) 
submitted a requirement for the fitting of Crocodile 
equipment to the Sherman tank, and this develop- 
ment was undertaken by P.W.D. on their behalf. 
Difficulties presented themselves with this conversion, 
particularly in relation to the flame projector which 
could not be installed in the hull machine-gun 
position at the expense of the Browning gun. As the 
main armament was to be retained, it was decided to 
mount the flame projector on a platform to the right 


of the hull gunner’s escape hatch. The flame liquid 
was obtained through a pipe which was connected to 
a towed trailer and ran along the side of the tank in 
an armoured cover to the flame gun that was fitted 
in an armoured housing. 

A satisfactory prototype was produced between 
September 1943 and April 1944 and work was begun 
on six production models. Though mass production 
of these equipments was planned, with certain parts 
to be manufactured in the United States, this project 
lapsed in August 1944 due to the lack of interest in 
the U.S.A. and the non-requirement for Croco- 
diles in theatres of war other than Europe. Only four 
Sherman Crocodiles were delivered to H.Q. 
E.T.O.U.S.A. These four were issued to a platoon of 
the 739th Tank Battalion (Special) (Mine Exploder) 
and were the only large capacity flame-throwers used 
by the American Forces in Europe, though American 
forces received occasional support from British 
Crocodile squadrons. 


ADDER/COBRA FLAME-THROWERS 


The Adder and Cobra were flame-throwing devices 
that could be rapidly produced and easily fitted to 
the vehicle by unit fitters in the field. The Adder was 
for fitment to the Sherman and was later designated 
“F.T. Transportable No. 6, Mk. I”. The Cobra, 
formerly known as the Mamba, was for fitment to the 
Churchill tank. Both these equipments were to have 
as many interchangeable parts as possible. Priority, 
however, was given to the Sherman equipment due to 
the demand for the Sherman tank in South-East 
Asia. The war with Japan ended before the Adder 
project was completed. Adder was subsequently 
introduced to India for the Sherman Mks. III and V 
under the above designation. The equipment con- 
sisted of an armoured container fitted outside on the 
rear plate of the vehicle, containing one 80-gallon 
fuel tank, pressure bottles and control valves, etc. 
The flame fuel was piped from the rear through a 
flow pipe which was sheaved in an armoured cover 
that ran along the offside of the vehicle and was 
connected to the flame projector mounted on a turn- 
table base plate fitted to a re-designed co-driver’s 
hatch and protected by an armoured hatch. The 
projector displaced the standard periscope, but had 
built into it a periscope telescope mounted co-axially. 
A limited number of Adders saw service after the war. 


Top Churchill Mk VII Crocodile of 7th Royal Tank Regi- 
ment, May 1949 


Centre Churchill AVRE of 16th Assault Squadron, 42nd 
Armoured Regiment, Royal Engineers 1944 


Bottom Sherman Crab Mk II of the 1st Lothians & Border 
Horse, September 1944 


Bottom right Formation sign of 79th Armoured Division, 
carried front and rear 


Martin Lee « Profile Publications Limited. 
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Churchill Crocodile in post-war exercises on Salisbury Plain, May 1949, passes through smoke from its own flame gun. Tank is from 
7th RTR who later used Crocodiles again in Korea. The old 79th Armoured Division formation sign (the bull’s head) was used post-war 
by the engineer assault training wing at Bovington. 


SALAMANDER FLAME-THROWER 


Reports from the Far East in 1943 indicated that a 
mechanized flame-thrower would prove of great 
value. However, the value of the carrier-borne flame 
equipment in jungle conditions was limited due to its 
restricted mobility and lack of overhead cover, and 
the trailer type flame-thrower was vulnerable in close 
jungle conditions. A requirement was therefore put 
forward by the General Staff in late 1943 for a 
flame-thrower unit to be mounted in a light tank. 
But early in 1944 this project was dropped due to this 
type of vehicle being insufficiently armoured against 
Japanese anti-tank weapons, and it was realized that a 
heavier vehicle was essential. To meet the extreme 
conditions of jungle war, it was decided after much 
research that the only type of device to fit these 
requirements adequately would be a permanently built- 
in flame-throwing equipment for the Churchill or 
Sherman tank in which the main armament was 
replaced by the flame gun with an all-round traverse 
and good elevation and depression. The fuel and 
pressure equipment were to be stowed internally. A 
range of 100 yards with a fuel capacity of 200 gallons 
was specified, and the tank was to be capable of 
wading in 6 feet of water. Various prototype models 
were built and there were in all eight Salamander 
projects designed from 1944. These are summarized 
below: 

Salamander No. 1, P.W.D.: British Sherman, or 
Churchill fitted with Wasp Mk. IIA flame projector 
in armoured sheaf below dummy 75-mm., gun. 
Salamander No. 2, Lagonda: British Sherman fitted 
with Wasp flame projector with extended barrel 
inside dummy 75-mm. gun. It could also be fitted 
with flame projector in gun loader’s periscope. 
Salamander No. 3, Lagonda: This equipment was 
fitted to the British Sherman and consisted of a 


Wasp flame projector with extended barrel inside a 
dummy 75-mm. gun. 

Salamander No. 4, P.W.D.: Fitted to a British 
Sherman, this consisted of a Wasp IIA flame pro- 
jector in the mantlet below a dummy gun. 
Salamander No. 5, P.W.D.: Again fitted to a British 
Sherman, this equipment had the flame projector co- 
axial with the main gun. 

Salamanders Nos. 6, 7 and 8 were variations of No. 5 
retaining the 75-mm. gun, with the flame device 
mounted on the wireless base, the co-driver’s seat, 
or on the turret side. 


BADGER FLAME-THROWER 


This was a development which arose from the need 
felt for increased armour protection for the Wasp 
carrier, and was developed by the Canadian Army 
in the United Kingdom at the request of the First 
Canadian Army. The basic vehicle consisted of a Ram 
Kangaroo, a turretless Ram tank that had been 
converted to a personnel carrier. The Wasp flame 
projector was installed in the front ball mount, 
replacing the machine-gun, two fuel tanks (the 40 
and 60 gallon units of the Wasp Mk. II) and pressure 
bottles were fitted inside the vehicle. A crew of two 
was carried. The Badger became available in Feb- 
ruary 1945, and was used successfully by the Lake 
Superior Regt. (Motorized) with the 4th Canadian 
Armoured Brigade on several occasions. 


SHERMAN BADGER 


During 1947 the Canadians converted three turretless 
M4A2 Shermans to flame throwers for experimental 
and training purposes. These were also known as 
Badgers and were essentially similar to the Ram 
Badger. 


Sherman D.D. with flotation screen collapsed for normal land 


operations. Photo: Imperial War Museum) 


Sherman D.D. 


The D.D. (Duplex Drive) equipment was a flotation 
device invented by engineer Nicholas Straussler as a 
means of converting a standard tank into a tem- 
porary amphibious vehicle for sea or river crossing. 
The equipment was first tested in June 1941 on a 
Tetrarch light tank, and production was started during 
1942 on D.D. equipment for its adaptation to the 
Valentine tank. These vehicles were later relegated to 
a training rôle, a few being used operationally in 
Italy during 1945. 

By April 1943 the D.D. equipment had been 
developed for fitment to the Sherman tank, the 
vehicles used in the D.D. rôle undergoing various 
modifications that included the fitting of a sprocket 
rear idler wheel and assemblies to drive the propul- 
sion unit. The normal armament was carried, but the 
bow machine-gun could not be used while the D.D. 
equipment was fitted. 

For conversion the tank was fitted with a col- 
lapsible screen and 36 rubber air-tubes or pillars. This 
assembly was attached to a boat-shaped platform 
fabricated from mild steel which was welded round 
the hull of the waterproofed tank. On being inflated, 
from two cylinders carried on the hull of the tank, 
the rubber tubes raised the canvas screen, which was 
locked into position by elbow jointed struts, these 
being fixed and adjusted by the crew. Inflation time 
was 15 minutes. When entering the water, the screen 
acted as a flotation device, the turret being level with 
the water, and the vehicle having about 3 ft. of canvas 
freeboard. 

The vehicle was driven through the water at 
approximately 4 knots by two small screw propellers 
which were attached to the back of the hull and 
driven through a bevel box off the tracks. Steering 
was accomplished by swivelling the propellers to left 
or right. As an addition to the normal hydraulic 
steering system an auxiliary steering system could be 
operated manually from a platform fitted at the rear 
of the turret. This consisted of a wooden tiller con- 
nected to the screws and operated by the tank com- 
mander. As an aid to the driver’s vision, periscope 
extensions were fitted to the normal periscope 
mountings. On reaching the far shore from the LCT, to 


Sherman D.D. noses into the Rhine during the assault across the 
river. At the rear are the propellors and completely surrounding 
the craft is the collapsible waterproof screen. 

(Photo: Imperial War Museum) 


a depth of 5 ft., the screen was collapsed by releasing 
the air from the rubber pillars, and the tank reverted 
back to its normal combat rôle. The twin screws were 
retractable for running on land. Sherman D.D. tanks 
were used in the Normandy landings, for the Rhine 
crossing and in Northern Italy in 1945. 

The following D.D. variants were produced: 

Designation Remarks 

Sherman Ill (M4A2) D.D. 
Sherman V (M4A4) D.D. 


Sherman III (M4A2) D.D. 1 
Sherman V (M4A4) D.D. | 


j Original British D.D. conversions. 


Modified by strengthening top rail to 
turret and fitting eight self-locking 
struts. British conversion. 

Modified D.D. | incorporating new 
features. British conversion. 


Sherman III (M4A2) D.D. II 
Sherman III (M4A2) D.D. III 


Sherman IAY (M4A2 76-mm. \ Modified with new features; Ameri- 
HVSS) D.D. III J can built. 


D.D. DEVICES 


Sherman D.D.II Ginandit 

This was an experimental device to enable a D.D. 
tank to cross mud flats after emerging from the sea, 
and consisted of sections of matting carried above the 
front of the tank, and released by mechanical arrange- 
ments under the tank as it advanced over the mud. 


Sherman D.D. with BELCH 

Experimental equipment evolved in May 1944 for the 
protection of D.D. vehicles in a flame barrage ignited 
on the sea. This equipment consisted of a small motor 
driven pump which drew water from the sea, and by 
piping and jets suitably placed around the top of the 
canvas screen sprayed the vehicle and screen to 
prevent combustion. 


Sherman Ill D.D. Rocket Egress 

A device to assist a D.D. tank out of the water and 
up a slippery bank that could not be climbed under 
its own power. This consisted of five Jatog rockets 
fitted either side of the vehicle. 


*Two tank battalions of the U.S. Army were equipped with 
ex-British Sherman D.D.s for the D-Day landings. This 
led to the D.D. being put into production in America. 
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Churchill with Bullshorn Mark IIIc. 
(Photo: Imperial War Museum) 


Sherman with Jeffries Plough under test prior to the Normandy 
landings. Photo: Imperial War Museum) 


Mine Clearing Devices 


Those mine clearing devices used by the Royal 
Engineers and dependant on explosive charges for 
their effectiveness have already been described. 
However, there were also a number of types of 
devices, used with both Churchill and Sherman tanks, 
which cleared mines physically either by ploughing, 
pressure, or beating. 

Plough devices were mainly used with Churchills 
and considerable development work was undertaken 
during 1943-44, mainly by the Obstacle Assault 
Centre, which worked in close co-operation with 
79th Armoured Division. 79th Armoured Division 
also had their own training ground where their own 
ideas were developed and tested. 

The Obstacle Assault Centre tested various agri- 
cultural implements, such as disc harrows and 
cultivators, with the Churchill, and also designed 
various plough devices, the Farmer Front, Farmer 
Track, and Farmer Deck, respectively. These all 
consisted of various combinations of tines, plough- 
shares, and small rollers, but tests showed them to be 
either cumbersome, too easily damaged, or ineffective. 
Though the Farmer Deck—which featured a balanced 
girder structure to carry the ploughs—was reasonably 
successful, none of these devices was subsequently 
put into service. 


Sherman with Lulu mine detecting rollers. 


The plough devices developed directly by 79th 
Armoured Division were more successful. Known as 
the Bullshorn, these were developed in different forms 
for fitting to Churchill and Sherman tanks. The 
ploughshares were carried on simple girder structures 
and were supported one ahead of each track. In the 
event, the Bullshorn plough was the only type actually 
used under action conditions when a small number 
were used on the Normandy beaches by 79th 
Armoured Division. One other plough device, also 
tested by 79th Armoured Division, was the Jeffries 
(or MDI) Plough, which was not unlike the Bullshorn 
except that the plough arms folded back when not 
in use. The MDI Plough could be carried by either 
the Churchill or Sherman, but did not pass the 
experimental stage. 


AMRCR 


Methods of exploding mines by pressure depended 
on roller attachments. Two of these were used with 
Churchills and Shermans. The Anti-Mine Recon- 
naissance Castor Roller (AMRCR) was a perambu- 
lator device developed directly from the Fowler 
Rollers used by earlier tank types like the Matilda 
and Covenanter. The AMRCR carried its rollers in a 


(Photo: Imperial War Museum) 
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Sherman with AMRCR equipment. 
(Photo: Imperial War Museum) 


Sherman Scorpion 1V was used operationally in Italy. Note twin 
motors in armoured housings to drive rotor arm. 
(Photo: Imperial War Museum) 


Sherman Marquis. Note armoured box superstructure. 
Photo: Imperial War Museum) 


frame, with leaf springs on each bogie to ensure that 
the rollers maintained constant ground contact 
whatever the contours. The Obstacle Assault Centre 
developed the AMRCR and in its No. 1 Mk. I form 
it was designed for attachment to the Sherman, and 
in No. 1 Mk. IA form it was for use with the Churchill. 
The AMRCR device was cumbersome and heavy, 
however, and it was not used operationally. 


CIRD 


A much more successful development was the 
Canadian Indestructible Roller Device (CIRD or 
C.I.R.D.) which, as its name implies, was of Canadian 
Army origin. Designed in September 1943, it con- 
sisted essentially of two heavy armoured rollers 
attached to projecting side arms in front of the 
vehicle, and the CIRD proved most effective on trials. 
The rollers were arranged so that when either one 
passed over a mine, exploding it by pressure, the 
blast caused the roller to jump up in an arc over the 
side arm so that the motion caused the spade end 
of the roller arm to dig into the ground. By a mechani- 
cal arrangement, plus the motion of the tank, the 
roller subsequently returned to its travelling position. 

Two sizes of roller were put into production from 
several tested, these being of 154 and 18 inches dia- 
meter respectively. The latter was intended for the 
Churchill. The CIRD could be used with either the 
Sherman or the Churchill tank, and was put into 
production for both. Sherman CIRDs were intended 
to support Sherman Crabs (see below) in flail regi- 
ments, though they were not in fact used operationally: 
the CIRD was among the equipment which could be 


Sherman Pram was an experimental prototype not chosen for 
production. (Photo: Imperial War Museum) 


attached to the special fittings on the side of the 
Churchill AVRE. Though issued, however, the CIRD 
does not appear to have been used in action by 
79th Armoured Division. There were several experi- 
mental equipments developed which involved the 
use of the CIRD and one or two of these have pre- 
viously been mentioned in connection with explosive 
mine clearing devices. 


LULU 


A further roller device was the Lulu, designed and 
developed in 1943-44. Physically it resembled the 
other roller devices, but this was not in fact a pressure- 
detonating equipment. It consisted of light wooden 
rollers arranged tricycle fashion, two ahead and one 
behind, to be pushed and trailed on light girder arms 
by a Sherman tank. The rollers were detectors only, 
each carrying electrical detector coils which signalled 
the presence of buried metallic objects (i.e., mines) as 
the rollers passed over the ground. A light and aural 
signal indicated the presence of a mine on equipment 
inside the tank, and the position was plotted so that 
follow-up units could uncover and render the mine 
safe. The Lulu was both cumbersome and fragile, 
however, and it was not put into production. 


SCORPION 


The most effective of all mine exploding devices— 
and the most important—was the flail in which the 
mine was exploded by pressure from beating the 
ground above it. First suggested by a South African 
engineer officer, Major A. S. du Toit, flails in various 


forms were developed for Matilda, Valentine and 
Grant tanks before being produced for the Sherman. 
In the Middle East du Toit’s original ideas were 
developed into the Scorpion, first used at Alamein, 
in which a rotor arm fitted with heavy chains was 
driven by auxiliary engines to beat the ground 
immediately ahead of the tank. The rotor was carried 
on girder arms. In the Sherman Scorpion there were 
two auxiliary Dodge engines driving the rotor, these 
engines being mounted in armoured compartments 
on the hull rear. Developed in 1943, a few Sherman 
Scorpions were used in Italy. Most Scorpions, how- 
ever, were based on the Matilda, Grant, or Valentine. 


MARQUIS 


The first flail tank based on the Sherman and 
developed in Britain was the Marquis which had 
its rotor arms arranged so that they could be raised 
hydraulically to lift the flails clear of the ground and 
reduce the overall length of the vehicle. In the Mar- 
quis, designed by AEC Ltd., twin Ford engines 
were mounted in a box-like fixed superstructure, 
driving the rotor by shafts and universal joints. The 
rotor arms were simple girder-like structures, much 
simpler than those used on the Scorpion. The Marquis 
was completed in late 1943. 


CRAB 


Meanwhile another development was taking place 
in which the rotor was driven from the tank’s main 
engine rather than from auxiliary motors. This 
greatly simplified operation, and the first vehicle with 
this feature was the Sherman Pram Scorpion, pro- 
duced in mid-1943. Here the rotor arms and flails 
were retained but the rotor was driven by chains 
from extra sprockets geared to the front sprockets of 
the tank. Gearing compensated for changing speeds 
on the sprockets as the tank was steered, so that the 
rotor speed stayed constant. Following the Marquis, 
AEC produced a vehicle with similar flailing attach- 
ments, but now with drive from the main engine. 


View of a Sherman Crab Mark I shows the station keeping lights 
and the lane marking device, a hopper full of powdered chalk on 
each rear quarter of the vehicle. 

(Photo: Imperial War Museum) 


Known as the Crab, this had shaft drive to the 
rotors, the shaft being driven by chains from the 
main drive shaft of the tank. The rotor shaft drive 
was taken out through the right side of the hull. Like 
the Marquis, the Crab had rotor arms which could be 
lifted hydraulically. 

Of the three prototypes, Pram Scorpion, Marquis 
and Crab, the Crab was the most satisfactory, and 
this vehicle, based on the Sherman V (M4A4) was 
ordered on the basis of conversions from existing 
stocks of Shermans. Initially, 300 vehicles were 
ordered but the requirement was later doubled. 

The Sherman Crab thus became the standard 
British mine clearing vehicle, and by far the simplest 
and most effective of all designs of this type evolved 
in World War II. 30th Armoured Brigade, part of 
79th Armoured Division, was wholly equipped with 
Crabs from late 1943 onwards and took part in the 
Normandy landings and subsequent operations in 
N.W. Europe. A number of Crabs were also delivered 
to the U.S. Army after D-Day. The Crabs retained 
their main armament, so being able to defend them- 
selves or even act as normal gun tanks if needs be. 
By 1945 an improved model had been developed, the 
Crab II, which had an automatic contouring device 
enabling the rotor to be kept at constant height 
above the ground whatever the undulations in the 
surface. This overcame the one failing of the original 
Crab, its tendency to ‘‘miss’” the ground momen- 
tarily when flailing if a sudden small undulation was 
encountered. 

An improved design, known as the Lobster, was 
also produced, incorporating a rotor of larger 
diameter and open construction based on that of the 
Matilda Baron, one of the earliest of the flail tank 
designs. It was thought that this rotor would give a 
longer flailing life. However, in practice the Crab 
was satisfactory and production of the Lobster was 
not proceeded with. 

A number of special devices were produced for 
Crabs to assist in the actual process of minesweeping. 
These included station keeping lights on the rear of 
the vehicle which shone dimly to the rear so that the 


Sherman Lobster—designed to succeed the Crab but not put into 
production. Photo: Imperial War Museum) 


tanks of a flailing team (operating in staggered line) 
kept on station and in line relative to each other. To 
indicate the extent of “swept” lanes there was a lane 
marking device consisting of a hopper of powdered 
chalk which was allowed to trickle out on to the 
ground as the vehicle flailed its way forward. Later 
a more sophisticated lane marking device was used 
(the Whyman) which consisted of flagged pickets 
“fired” into the ground at intervals and controlled by 
the vehicle commander. Fitted in the tank was a 
“yardometer” for measuring precisely the distance 
covered while flailing, and gyro and magnetic com- 
passes for following pre-arranged flailing lanes and 
directions. 


Bridging Expedients 


Experiments with bridges or ramps to be carried by 
tanks were first undertaken during the latter part of 
World War | when trials took place with a Mark V** 
tank carrying a girder structure mounted on its nose 
which could be laid to span a 20-ft. gap. Further trials 
of bridging devices were made in the mid-1920s, the 
carrying vehicle being a Dragon Mk. I (gun towing 
vehicle) with a 30-ft. bridge mounted on its modified 
structure. This bridge was launched by a pulley sys- 
tem. The Vickers Medium Tank Mk. II was also 
adapted, and this version carried two 18-ft. ramps on 
either side of the hull, these being hinged and folded 
back and supported by brackets fixed on the hull 
side. When required the ramps were man-handled 
into position. Interest in self-propelled bridging equip- 
ment then seems to have waned until the outbreak of 
World War 2. 

As reports had indicated that the Germans had 
constructed a large number of wide and deep anti- 
tank obstacles in depth on their borders, work was 
begun in 1940 on various devices that would enable 
tanks to breach these obstacles. Among the various 
devices developed were the following: 


ROLLER FASCINE 


This consisted of two cable drums 6 ft. 6 in. in dia- 
meter running on an axle to which was attached a 
pair of short ramps. Attached to the front of the tanks 
by the ramps, the roller fascine was pushed to the 
ditch to be crossed. A quick release hook enabled the 
fascine to be dropped into the ditch and so form a 
causeway for tanks up to 25 tons, the ramps enabling 
the vehicles to climb up on and over the drums. 

A second pilot model of this equipment was 
developed with slightly longer ramps, which could be 
folded for towing. This model was put into limited 
production. 


MOBILE BRIDGE 


This was a further development and consisted of a 
light bridge 25 ft. long mounted on a pair of cable 
drums. This again was pushed in front of the tank to 
the gap to be crossed and released into it, thus 
spanning the gap. 
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Sherman Crab Mark I in Normandy with the flail arms raised for 
road travelling. Note station keeping lights which showed to the 
rear. (Photo: Imperial War Museum) 


BRIDGE, SELF-PROPELLED (TRACK) 


Projected in 1940, this tracked bridge was constructed 
on a Dragon Mark IV (gun towing vehicle) that had 
been fitted with a top platform and rear trailing ramps. 
The initial object of this device was that the vehicle 
would drive up to a vertical object and allow other 
vehicles to climb it and so surmount the obstacle. In 
addition the Dragon bridge was capable of performing 
the function of a large fascine by ditching itself in a 
gap and allowing following vehicles to cross on its 
back. As the possibility was foreseen of using this 
type of device as a means of surmounting the special 
steel rail obstacles of the Siegfried Line, a pair of 
ramps 23 ft. long were attached to the front of the 
Dragon; these could be launched mechanically. It 
was intended that the vehicle would approach the 
sloping steel rails and project the front ramps over 
the top of the obstacle, thus enabling following 
vehicles to cross over its body. 

Another tracked mobile bridge that was built and 
tested in 1941 was 30 ft. long and was based on Loyd 
Carrier components. It was intended to serve as a 
mobile bridge for tanks up to 25 tons and for wheeled 
vehicles by ditching in large gaps and allowing the 


Sherman Fascine Carriers of 2nd New Zealand Division in Italy— 
Senio, April 1945. They were also used by 79th Armoured 
(Photo: Imperial War Museum) 


Division in N.W. Europe. 


Roller fascine being crossed by a Light Tank Mark VIB. 
(Photo: Imperial War Museum) 


Above: Churchill AVRE (left) pushing Mobile Dalton Bridge 


with Churchill ARK as main carrier. 
(Photo: Imperial War Museum) 


Below: Churchill Bridgelayer with bridge ( Bridge, Tank, 30 ft., 
No. 2) in travelling position. Developed from 1942 on this was a 
turretless Mark II or IV with hydraulic equipment fitted in the 
fighting compartment to work the pivoted arm (on left) which 
launched the bridge horizontally. The bridge could support 
vehicles up to 60 tons. From 1945-46 Churchill Vils were used 
and a heavier bridge (No.3) was used. 

(Photo: Imperial War Museum) 


Churchill ARK Mark 1 in position on one of the sea walls built on 
the 79th Armoured Division training area at Orford. These were 
exact reproductions of parts of the German anti-invasion defences. 

(Photo: Imperial War Museum) 
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Above: Churchill ARK Mark IT, Italian Pattern. 
(Photo: Imperial War Museum) 


Left, Above: Churchill ARK Mark II, U.K. Pattern with ramps 
raised. (Photo: Imperial War Museum) 


Bottom right: Sherman Octopus with special lattice type ramps. 
Another type had ramps made from girder sections. 
(Photo: Imperial War Museum) 


Below: Mobile Bridge consisting of a 25 fi. light bridge mounted 
(Photo: Imperial War Museum) 


on drums. 


following vehicles to cross on the deckway built on 
its chassis. 

Though much valuable experience was gained with 
these early devices they did not go into production, 
the course of the war in 1940 removing much of the 
object of this type of equipment. 


ARK MK. | 


It was not until after the Dieppe raid of 1942 that it 
was again realized that there was a requirement for an 
armoured bridge-carrying vehicle able to lay ramps 
across sea walls or span defence ditches for the 
assault on German-occupied Europe. 

Experiments by the 79th Armoured Division 
during late 1943 led to the construction of a pilot 
model of such a device in January 1944. Such was the 
promise shown by the pilot model that requirements 
were put forward for 50 similar vehicles, arrange- 
ments being made in February 1944 for the firm of 
Messrs. R. Boby of Bury St. Edmunds to prepare a 
production design and two prototype vehicles. 
Design work was completed two weeks later and the 
production of the superstructure was undertaken by 
Messrs. T. C. Jones of Shepherd’s Bush. The fitting 
of the superstructure on the Churchill hulls was 
shared by R.E.M.E. and M.G. Car Co. Ltd. The 
hulls used for these conversions were Churchills HI 
and IV that had originally been earmarked for con- 
version to Canal Defence Lights. 

This vehicle, known as the ARK (Armoured Ramp 
Carrier), consisted of a turretless Churchill tank with 
a 14 mm. B.P. blanking plate welded over the turret 
aperture. The plate incorporated a double flap hatch. 
On top of the hull was mounted a raised super- 
structure providing two timbered trackways along 
the length of the tank, one immediately above each 
track. Hinged to the front transom were two ramps 
3 ft. 54 in. long, each in line with either trackway, the 
front ends of these ramps on the tracks above the 
front idler wheels. Two 5 ft. 8 in. long ramps were also 
hinged to the rear transom so that when the vehicle 
was on level ground they hung vertically with their 
ends clear of the ground. 

The ARK was intended to be driven up against a 
vertical wall with its nose held against it as high as 
possible, so that following vehicles could then climb 
up its rear ramps on to the trackway, and then on to 
and over the wall. Alternatively, the vehicle could be 
driven into a ditch so that other tanks could be driven 
over it. 


ARK MK. II 


In July 1944 modifications were made to an ARK 
by the 79th Armoured Division and as a result of 
the successful trials of this modified vehicle arrange- 
ments were made for the production of 50 sets of 
parts for converting all existing ARKs to the Mark II 
pattern. 

This consisted of various alterations to the track- 
way superstructure and included the widening of the 
left-hand trackway from 2 ft. to 4 ft.; the right-hand 
trackway remained 2 ft. wide. Hinged to the front 
transoms were two short 3 ft. 74 in. ramps, in line 
with each runway, to which in turn were hinged two 


ramps each 12 ft. 6 in. long. Two ramps, each 12 ft. 
6 in. long were hinged to the rear end of the runway, all 
the ramps corresponding in width to the runways to 
which they were linked. The construction of the 
ramps was similar to that of the runway except that 
in the case of the wide left-hand ramps, where three 
longitudinals were provided to accommodate the 
increased width. 

The ramps were initially raised from the stowed 
position and erected with the aid of a second vehicle 
and crane. In the erected position each rear ramp was 
supported by a #-in. diameter tie rod with eyes at 
both ends, connected to 2-in. diameter pins welded on 
the outside near end of the ramp. The other ends of 
the tie rods were held by plugs which formed the 
tongues of the quick release locks welded to the 
vehicle. The plugs could be withdrawn simultaneously 
by means of a quick release assembly operated from 
within the vehicle. 

To support the front ramps in the erected position 
a 12 ft. long kingpost was fitted, and this was mounted 
on a pin passing through the existing front tow eye 
and an additional similar eye, welded on the nose 
plate adjacent to it. Welded at the upper end of the 
kingpost were brackets to which were shackled two 
8 ft. long, § in. diameter steel hawsers secured by 
shackles to brackets welded to the inside of the 
forward end of each front ramp. To secure the front 
ramps in the erected position a 31 ft. long, % in. 
diameter steel hawser with a length of chain shackled 
to it at each end, was passed round a 5-ton snatch 
block mounted at the upper end of the kingpost. 
One of the chains was passed through a ‘U’ bracket 
welded near the centre of the second transom from the 
front of the runway, and secured by a shackle. The 
other was held by a Covenanter quick release hook 
mounted centrally on the roof plate at the rear. The 
quick release hook was operated by a Bowden cable 
mechanism from within the vehicle. 

The turret aperture in the hull roof was covered by 
a 14 mm. thick blanking plate welded in position. This 
plate incorporated a double flap hatch cover giving 
access to the centre compartment. A rectangular con- 
ning tower was welded into position around the hatch 
and half the left-hand runway was removable to give 
access to the engine and transmission compartments. 
Some vehicles were fitted with independent release 
gear for each rear ramp. A wireless No. 19 set was 
fitted in the right-hand pannier aft of the side door. 
Basic vehicles used for the ARK II conversions were 
Churchills IHI and IV. Crew was four, and weight 
38 tons 10 cwt. Trials were later carried out using 
20 ft. long ramps. 


ARK MK. Il (ITALIAN PATTERN) 


During November and December 1944 a limited 
number of Churchill tanks were converted to ARKs 
by the workshops of the Eighth Army in Italy. These 
became known as ARK II Italian pattern and dif- 
fered from the ARK built in the United Kingdom by 
the lack of wooden trackways, the vehicles’ own 
tracks serving as trackways, crossing vehicles making 
direct contact with the tracks and roofplates. The 
gap between the front of the vehicle and the front 
ramps was covered by a platform extension instead 


of articulated short ramps as on the U.K. pattern. 
The front and rear ramps were the standard U.S. 
pattern bridging ramps modified for this purpose and 
were interchangeable. Two types of ramps were used: 
the M.1 which was 15 ft. long and 2 ft. 9 in. wide, 
and the M.2, 12 ft. 34 long and 3 ft. 94 in. wide. Two 
kingposts, one at either end, supported the ramps in 
the raised position and the quick release mechanism 
was mounted on the turret blanking plate which was 
circular in shape. The external exhaust system was 
modified and flash eliminators were fitted. A wireless 
No. 19 set was fitted in the left-hand pannier aft of 
the side door. Weight of this version was 39 tons and 
a crew of four was carried. 


OCTOPUS 


Based on the Churchill IV this version was similar to 
the ARK II Italian pattern but each ramp consisted 
of three hinged sections that could be folded for 
better stowage on top of the ARK. 


SHERMAN ARK Il 


Also converted by the Eighth Army workshops were 
a small number of Sherman tanks, similar in construc- 
tion to the ARK II U.K. pattern, having a trackway 
built on a raised superstructure. Variations existed in 
the type of ramp used and the method of retaining 
them in the raised position. 

One model was fitted with specially constructed 
ramps with a twin kingpost at the front and a single 
kingpost at the rear. An Octopus version also existed. 


CHURCHILL GE RAMP 
(GREAT EASTERN) 


Evolved for wall and ditch crossing in assault, trials 
of this device took place in May 1944, the basic 
vehicle being a Churchill I. As these trials proved 
successful a further ten prototypes were made, this 
time the basic vehicles being Churchill IVs with 
Churchill VII suspension. 

During 1945 these ten vehicles were sent to 21 Army 


Above: Churchill Great Eastern Ramp—rear view with rear 
ramp in raised travelling position. Note magazine for rockets 
stowed at the rear. (Photo: Imperial War Museum) 


Left: Sherman ARK II with twin kingpost at the front and track 
fitted with Platypus grousers. (Photo: Imperial War Museum) 


Group for user trials, but due to the lack of require- 
ments for this type of device, the Great Eastern 
project was dropped. 

The GE Ramp was basically similar to the ARK 
and consisted of a 27 ft. long superstructure built on 
to a turretless Churchill IV. Hinged to and folded 
back on to the superstructure was a 5-ton, 25 ft. long 
ramp, which was raised and propelled into position 
by two groups of 3-in. electrically fired rockets that 
were fitted to the ramp’s free ends. Also fitted were 
two concertina shock absorber boxes to absorb the 
impact of the falling ramps. The rear 13-ft. ramp of 
2 tons was set into the dropping position and released 
by means of electrically operated blow-out pins. 
Following vehicles could then mount the rear ramp 
and cross the operating vehicle. Weight was 46 tons. 
Overall length of bridge erected with end of bridge 
and tail ramp resting on ground was 60 ft. 5 in. 


LAKEMAN ARK (GUN CHURCHILL) 


Evolved in 1944 for wall crossing, this experimental 
device consisted of a combat Churchill with a sloping 
superstructure built on its hull. Attached to the rear 
of the superstructure which sloped down to the back 
of the vehicle was a hinged ramp. The vehicle 
approached its position in front of the wall, drop- 
ped its ramp, and the following vehicles climbed 
on to the ramp, crossed the built-up superstructure and 
on to the wall. 


CHURCHILL HUDNOTT ARK 


This was another device which incorporated rocket 
operating ramps. The ramps were mounted one on 
top of the other, with guide ways along the side, 
through which the ramps could be pulled by rockets. 
This existed as a project model only. 


CHURCHILL WOODLARK 


This consisted of a turretless Churchill tank upon 
which was mounted a girder superstructure and 
trackway similar to the ARKs. On top of the track- 


way were four folded ramps, each ramp being hinged 
in three places. The object of the hinging was to 
allow the ramps to articulate in their working position 
and follow the contours of the obstacle. The ramps 
were operated by rockets placed near the main hinges 
and at the end of the top sections. A set of quick 
burning rockets were also placed in each ramp 
assembly so that the shock of impact would be 
reduced as the ramps were falling. 


CHURCHILL BRIDGELAYER (BRIDGE, 
TANK, 30 Ft., No. 2) 


Evolved for ditch crossing in assault during 1942, this 
device consisted of a 30 ft. bridge carried on top of a 
turretless Churchill. When required the 4-8-ton 
bridge was lifted hydraulically on a pivot arm and 
placed forward across the gap to be bridged. The 
tank could also recover its bridge by the same process. 
The bridge was designed to carry a 60-ton tracked 
vehicle or Class 40 wheeled vehicles, and consisted 
of two tracks of welded construction joined together 
by cross pieces. The laying mechanism was operated 
by the driver. Basic vehicles used were Churchills II 
and IV. Crew was two men only, a driver and com- 
mander, and a special cupola was provided for the 
commander which was fitted with doors to provide 
entry into the tank. Weight of complete vehicle and 
device was 40-8 tons. 


SKID BAILEY 


Used in operations in Europe, this device consisted 
of a Bailey Bridge of certain length (depending on gap 
to be bridged) assembled on skids near the site of 
operations. When erected the bridge was pushed or 
skidded (hence its name) by one or two Churchill 
AVREs fitted with nose attachments. As the bridge 
was built longer than the gap to be bridged, the gap 
was spanned by the main section of the bridge before 
the point of balance was reached. Typical use was for 
bridging large craters in roads under fire. 


CHURCHILL MOBILE BAILEY 


This equipment was developed in the United Kingdom 
in 1943 and first used operationally in Italy in April 
1945 at the crossing of the River Senio. The Bailey 
Mobile Bridge was designed to be pushed as a com- 
plete class 40 bridge to a 70 or 80 ft. wide gap, where 
it could be launched and opened to traffic within 
minutes. It was assembled a considerable distance 
from the site to be bridged to give protection to the 
bridge-building R.E. Unit. The bridge consisted of 
150-ft. span of Bailey Bridge fitted with 10-ft. hinged 
ramps at either end. When erected the centre of the 
bridge was mounted on two Orolo caterpillar tracks, 
which were tracked rollers but provided no power. 
An early type of this bridge used a turretless Churchill 
as the carrying vehicle instead of caterpillar units. 
The tail end of the bridge was connected to the nose 
of a Churchill AVRE by a pusher frame. The 
assembled bridge was pushed up to and over the gap 
until the Orolo tracks had reached the edge and the 
main span of 90 ft. of bridging protruding in front of 
these tracks was placed across the gap, the pusher 


tank then withdrew, dropping the hinged ramp. An 
additional AVRE towed from the front on the 
approach to the site. 


CHURCHILL MOBILE BROWN BRIDGE 


Developed by Captain B. S. Brown, Royal Canadian 
Engineers, of the Eighth Army in Italy, this bridge 
was based on an early improvisation that had been 
used for the assault crossing of the River Rapido in 
May 1944. The bridge consisted of 140 ft. of Bailey 
Bridge transported by two Churchill tanks, one of 
which had its turret removed. This, the carrier tank, 
was positioned slightly in front of the point of balance 
of the bridge taking the bulk of the load, this position 
being maintained while in transit, Fitted to the top of 
the carrier tank were a series of launching rollers upon 
which lay the bridge. The pusher tank fitted with 
attachments for holding and releasing the bridge was 
positioned below the rear transom where a skeleton 
30-ft. tail was attached. This false tail was designed to 
act as a counter weight. 

To launch the bridge, the vehicles carrying the 
bridge advanced towards the 80-ft. gap to be spanned. 
The carrier tank halted when the edge of the gap was 
reached, and the pusher tank continued to advance, 
and in doing so pushed the bridge over the rollers 
that were fitted on the carrier tank. As the pusher tank 
closed up to the carrier tank, the gap was spanned and 
the pusher tank and the skeleton tail was then dis- 
engaged from the bridge and reversed away, being in 
turn followed by the carrier tank, the bridge sliding 
down the carrier rollers as it moved back. 


CHURCHILL MOBILE DALTON BRIDGE 


This device was developed by Major T. R. Dalton, 
R.E., as an improvement on the Brown Bridge but 
was not used operationally. The 140 ft. of Bailey 
Bridge was carried on two tanks. The carrier tank, a 
Churchill ARK, was fitted with four transoms 
clamped laterally across the top deck, upon which 
were mounted rocking rollers and guide rollers. The 
ARK was positioned a little forward of mid-point of 
the bridge to take about two-thirds of the total load, 
this portion of the bridge resting on the rollers. The 
pusher tank, a Churchill AVRE, was fitted with two 
special frames upon which were mounted winches. 
These were connected by tackle to the last trunnion of 
the bridge. The pusher frames were bolted to existing 
fittings at each side of the tank, and were arranged to 
form a tray, the horizontal members of which sup- 
ported the bridge. Also attached to the rear of the 
bridge was a skeleton tail to act as a counter weight. 

To launch the bridge, the two vehicles carrying the 
bridge advanced towards the site, and the carrying 
tank halted at the edge of the gap, while the pusher 
tank continued to move forward. In doing so, it 
pushed the bridge over the stationary carrier rollers 
until the nose of the bridge had reached the far side. 
The nose of the bridge was then lowered to the ground 
by means of the winches on the pusher tank, which 
then disengaged by blowing with a small charge the 
links connecting the winch cables to the bridge. This 
vehicle then withdrew, followed by the carrier tank 
which backed out from under the bridge, lowering it 
to the ground as it passed from underneath. 
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Sherman Crib Carrier. Note how platform is held on with 
hawsers ; and the traversed turret. 
(Photo: Imperial War Museum) 


r S ee eres 
Sherman Kangaroo APC (converted M4A2) in Italy, April 1945. 
(Photo: Imperial War Museum) 


Miscellaneous Types 


C.D.L. (CANAL DEFENCE LIGHTS) 

A few Churchills and at least one Sherman tank were 
fitted with a specially designed armoured turret 
housing a searchlight. It was originally planned to 
convert numbers of Churchill tanks to CDL vehicles, 
but this was cancelled and the hulls that had been 
earmarked for this conversion were subsequently 
converted to Arks. Most CDL conversions involved 
Matildas or Grants. 


CHURCHILL AND SHERMAN WITH 
ARMOURED SLEDGES 
This was an experimental project for transporting 
assault troops in armoured one-man sledges towed 
behind a Churchill or Sherman tank in units of four. 


SHERMAN TANKDOZER 
This was the British term for the normal M1 or MIA! 
dozer blade fitted to the standard combat vehicle. 
Shermans so fitted were allocated to most Sherman 
regiments for clearing rubble, filling craters, or 
dozing emplacements. 


SHERMAN FASCINE CARRIER 

A limited number of turretless Shermans were fitted 
with a rail frame for the carriage of brushwood 
fascines as an aid to wall or ditch crossing. A few of 
these Sherman Fascine Carriers were used by 79th 
Armoured Division in N.W. Europe, 1944-45, on 
those occasions when there was a big requirement for 
fascines—for instance when filling in anti-tank 
ditches. The Sherman Fascine Carrier could hold two 
or three fascines on its built-up frame carrying 
structure. 


SHERMAN CRIB CARRIER 
This vehicle had a platform mounted on the front of 
the tank, the turret being traversed aft. A wooden 
crib was carried on the platform and could be dropped 
in a similar manner to a fascine. So far as is known, 
this device was experimental only and no record has 
been traced of the Sherman Crib Carrier being used 
in action. It was designed, however, to make any 
variant of a Sherman capable of carrying a crib, for 


the platform could be discarded after the crib was 
dropped and the tank could revert to its normal 
fighting role. 


SHERMAN KANGAROO 

The Sherman Kangaroo (armoured personnel carrier) 
was unique to the Eighth Army in Italy only. Kan- 
garoos, based on old M7 Priests and Ram tanks, had 
been developed by 21 Army Group in France in the 
summer of 1944. This led to the adoption of a similar 
idea in Eighth Army, again utilizing old Priests. 
There were no Rams in Italy, however, so the Priest 
Kangaroos were supplemented by converting old 
“war weary” Shermans of the diesel-engined M4A2 
model, one of the major types used by the British 
armoured divisions in Italy. To save time, the Kan- 
garoo conversions were carried out by field work- 
shops and 75 Sherman IIIs (M4A2) (plus 102 Priests) 
were so altered between October 1944 and April 1945. 
Turret and main armament of the Sherman was 
removed and the radio was re-sited in the sponson. 
Ten men and a crew of two could be carried. The 
first 25 Sherman Kangaroos were ready in nine days. 
9th Armoured Brigade Workshops and 664 and 684 
Tank Troop Workshops, plus a South African field 
workshop, carried out most of the conversion work, 
all in the Ancona area. 


SHERMAN OP 

The OP version of the Sherman was a British con- 
version to make the vehicle suitable for the com- 
mand rôle, either for armoured unit commanders or 
for self-propelled artillery units. Various models 
were used, and the main physical features were not 
altered externally. The main armament was, however, 
removed and a dummy gun barrel was fixed in the 
original mantlet. This was to conceal the vehicle’s 
purpose from the enemy for it retained the outward 
appearance of a gun tank. The co-axial and hull 
machine-guns were, however, retained. Inside the 
turret was fitted a map table, lockers, and extra 
wireless equipment according to the rôle in which the 
vehicle was employed. 
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Mail Order/Subscription Department 


PROFILE PUBLICATIONS Ltd, Coburg House, Sheet Street, Windsor, Berks. 


LOCO 


PROFILE 


A new series from Profile Publications Limited, presented in the format and with the integrity of the 


original Aircraft, AFV and Car series. 


Every effort has been made to present to the reader the history of the design, technical development and 
operational information of the famous locomotives since the introduction of steam to the railways of 


the world. 


Each issue will feature a world-famous locomotive class, including previously unpublished facts. 


1 LNER Non-Streamlined Pacifics 
2 New York Central Hudson 

3 Three GWR 4-cylinder 4—6—Os 

4 The American 4—4—0 


5 The British Single-Driver 

This was the emblem of Victorian railway practice, 
though its construction lasted over four reigns. It had 
scarcely a bare handful of counterparts in the U.S.A. 
It was trim, elegant, beautifully austere, sometimes 
aristocratic. Of the more venerable members, the 
Stirling 8-footers, the Midland singles and the Great 
Western Dean singles are shown in full colour. 


6 The Mallets 

From 1903, when the first American Mallet articu- 
lated engine was built, the largest steam locomotive 
in the world to the end of steam traction was always 
of that type. The class culminated in the Union 
Pacific “Big Boy” class weighing 1,192,000 Ib., but the 
Mallet ran the gamut from 27,000 Ib. to the million 
mark. 


7 The Rocket 

The most famous locomotive in 140 years of world 
railways; from the Rainhill competition of 1829 it had 
instant effect on railway development by establishing 
speed as a railway commodity, and embodied thus 
early three out of the five major features that eventu- 
ally brought steam locomotives up to 10,000 hp and 
125 mph. 


8 Royal Scots, LMSR 

Coming after four years of incredible fights-for-power, 
with resultant chaos in the stock, the 50 Royal Scots 
of 1927 formed the first top-class passenger locomotives 
of the London, Midland & Scottish Railway. Emi- 
nently effective, after a few months of troubles, they 
were rebuilt after 20 years of operation into an even 
more outstanding power-pack, which lasted nearly to 
the end of B.R. steam traction. 


9 Camels and Camelbacks 

The two had only one common point—the burning of 
anthracite fuel, but the camels burned good stuff and 
the camelbacks what was practically waste. The 
extraordinary shape of the camelbacks, or ‘Mother 
Hubbards’, arose from efforts to get a Wootten- 
firebox locomotive within the European loading 
gauge; but the type had no purpose in Europe, yet 
the shape begotten there was adopted in the U.S.A. 
though it meant separation of the driver and fireman. 
And the use of the low-grade anthracite culm meant 
hand-fired grates of 100 sq. ft. 


10 The “Met” Tanks 
11 The Norris Locomotives 
12 BR Britannias 


Loco Profiles will contain 8,000 words, up to thirty 
photographs; dimensional drawings; routes and gra- 
dient diagrams and a double-page spread in full colour 
of side and front view, illustrating up to three 
locomotives. 


Available from your local book or model shop at 8s. (40 np) or if in difficulty direct from the mail order department 
of the publishers at 9s. (45 np) inclusive of postage and packing. 


Profile Publications Limited, Coburg House, Sheet Street, Windsor, Berks. 


Also published by Profile Publications Limited are the world-renowned Aircraft, Car and AFV series, 


For further information please ask at your local book or model shop, or write direct to the publishers. 


AFV Profile and its contents are copyright © Profile Publications Limited, Coburg House, Sheet Street, Windsor, Berkshire, England 
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